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Aims 


Assess the use of MODIS FLH to ... 

- Assess the use of MODIS FLH to monitor water 
quality trends in Tampa Bay, Florida 

- Illustrate the annual variability of bloom activity 
Monterey Bay, California 


Monterey Bay, CA 



MODIS Aqua 
January 21, 2011 


Study Sites 


Tampa Bay, FL 



NASA GSFC (2004), Ryan (2006) 



MODIS Processing 

MODIS Aqua files processed to Level 3 in SeaDAS 6.4 

- Tampa Bay 

• Default atmospheric correction (Gordon and Wang, 1994; Strumpf et al., 2003) 

- Monterey Bay 

• 250-m aerosol retrievals extrapolated to the visible from 859 nm band 

(Kahn et al., 2001; Franz et al., 2006) 

- Default land, cloud and saturated radiance masks applied 

- Further manual QA/QC process to remove images with cloud 
contamination and severe scan angle 

Satellite x in situ correlations and multivariate analysis with 
water quality parameters (Tampa Bay) 

Annual and seasonal averages of FLH products 


Tampa Bay, Florida 




Chlorophyll a (ng I' 1 ) TSS (mg I' 1 ) 

7552 in situ measurements of chlorophyll a and total 
suspended solids (TSS), 2003-2011 
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Results - Significant match-ups by site between MODIS FLH 
and in situ chl-a 

Map of Tampa Bay, Florida (U.S.A.) showing the 54 the stations monitored by 
the Environmental Protection Commission of Hillsborough County (EPCEC) 
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log In Situ CHL mgm' 3 

Results - Pooled, bay-wide correlations. 


- Correlations (MODIS FLH x in situ chlorophyll-a) for all significant sites. 
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Results - Correlations 
(MODIS FLH x in situ 
chlorophyll-a) for significant 
individual sites and 
subregions. 


Individual sites 

• r 2 ranged from 0.67 
(n=28, p<0.01) to 0.22 
(n=25, p= 0.016) 

• Best sites were MTB14, 
HB7, OTB68 and MTB32. 
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PC2 - 20% 




PCI - 37% 


Results - Principle component analysis of the 
correlations between FLH and the eight water quality 
sampling parameters by site. 

Fischer and Moreno-Madrinan (submitted) 







Figure 4.2 : Left panel, the location of extractive chlorophyll sampling location (dots) 
and in situ spectral measurements (crosses). The location of time -series mooring 
locations as red markers. Right panel, the frequency distribution of log-transformed in 
situ chi a data. 


Monterey Bay in situ chlorophyll -a 





Figure 4.3: The relationships between FLH (left) OC3M chi a (middle) and Carder 
chi a (right) and log in situ chi a concentration. The best-fit line (solid) and the 1 : 1 
line (dashed) are superposed. 


In situ comparison with MODIS FLH and OC3M 



Dinoflagellate Bloom activity in Monterey Bay 
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Summary -Tampa Bay 


Highly variable correlation between FLH and 
situ chl-a in Tampa Bay, FL. 


Multivariate analysis shows domains within 
the Bay and water quality variables that may 
influence correlations with FLH. 


Significant declining FLH trend. 


Summary- Monterey Bay 


FLH correlation with in situ chl-a does not 
improves with lower chl-a concentrations. 


FLH reveals oceanographic phenomena not 
visible in standard chlorophyll product 


Annual trend just barely significant and 
declining. 


